For transitions described by the XY model, it has been shown that each Fourier component of the angular-structure factor is controlled by a different crossover exponent. Each crossover exponent is associated with a particular symmetry-breaking field. It is shown here that although, as for multifractals, the angular structure itself can be obtained from the crossover exponents, in contrast to multifractals, the asymptotic form of this angular-structure factor is described by the Legendre transform of the (analytically continued) infinite set of crossover exponents only in the special case of two dimensions.
I. INTRODUCTION
Infinite sets of crossover exponents were calculated early after the introduction of the renormalization group in critical phenomena. ' Attention was usually focused on a few relevant exponents, even though a given universality class is in fact characterized by all its exponents, including, in particular, all possible crossover exponents. This focus on a few exponents is justified since observable quantities in general couple to many renormalizationgroup eigenoperators and hence are controlled only by the most relevant ones.
In 
where T=(T T, -)/T"a is the XY specific-heat exponent, and P" the appropriate crossover exponent. The crossover exponents P"arenot a linear function of n, except in mean-field theory. In the present case, the perturbations lg"l )0 are relevant (P") 0) for n ( 3, and irrelevant otherwise.
Si(8) = g S(8 -2mm ),
where M(co) is defined by Eq. (10) with n taking real instead of integer values. From Eq. (6) we know that in the
Comparing Eqs. (13), (6), and (7) with the corresponding case in percolation, we define
Note that by their definitions (10), (13), and (14), P"or r(n) are even functions of n so that Eq. (12) 
Note that the use of the Poisson summation formula has allowed us to continue the discrete set of exponents to a continuous one. ' A continuation from a discrete set to a continuous one is also possible in the usual case of multifractals. ' ' We are now in a position to study the asymptotic form of (15). We assume that the amplitudes A(co) depend weakly on co so that these are assumed to lead to an overall constant in the asymptotic evaluation of (15). In fact, the experiment of Brock et (r «g') . (25) f(a) is concave because it is the Legendre transform of a convex function. At its maximum, f(a) is equal to d (usually, it is equal to the fractal dimension of the object under consideration' ). Note that f(a) may be negative as in the previously mentioned fields and in contrast to the dynamical systems case. Also, f (a) is even and maximum at a=0. However, f(a) is here a simple parabola, and (22) is a Gaussian. This is thus a somewhat trivial case which does not justify developing a f(a) formalism.
However, if additional corrections to the n dependence beyond the Villain approximation are found later, then the above approach may prove useful.
In closing this section, note that when the field h in Eq.
(1) strictly vanishes, the same arguments as above may be repeated but this time for the conditional probability that if 8 vanishes at some point, it has a value 8(r) at distance r. This follows from the fact that S(8) =2 Re 
Note that although a appears as a natural variable for that expansion of S (8), (11) ' ' Once again, this set is basically discrete but can be continued to a continuous one. ' ' As in critical phenomena, higher-order susceptibilities of a given observable also obey gap scaling. ' The observability of the exponents is associated more with symmetry than with relevance. Indeed, in these "standard" multifractal cases, the exponents appear in a "second renormalization group" that contains an additional arbitrary scale factor ' which does not change the original fixed-point properties. Observable exponents in this second renormalization group are dominant. "
This difference with standard critical phenomena is the object of other papers.
